An algorithm was developed to identify bridged electrodes using characteristics of electrical distance frequency distributions. Using this tool on five publically-available datasets, electrode bridges were detected in 54% of sessions. If used routinely, this automated approach offers feedback required to protect against spatial distortion and smoothing that might contaminate an EEG or ERP topography.
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a b s t r a c t
Objective: EEG topographies may be distorted by electrode bridges, typically caused by electrolyte spreading between adjacent electrodes. We therefore sought to determine the prevalence of electrode bridging and its potential impact on the EEG literature. Methods: Five publicly-available EEG datasets were evaluated for evidence of bridging using a new screening method that employs the temporal variance of pairwise difference waveforms (electrical distance). Distinctive characteristics of electrical distance frequency distributions were used to develop an algorithm to identify electrode bridges in datasets with different montages (22-64 channels) and noise properties. Results: The extent of bridging varied substantially across datasets: 54% of EEG recording sessions contained an electrode bridge, and the mean percentage of bridged electrodes in a montage was as high as 18% in one of the datasets. Furthermore, over 40% of the recording channels were bridged in 9 of 203 sessions. These findings were independently validated by visual inspection. Conclusions: The new algorithm conveniently, efficiently, and reliably identified electrode bridges across different datasets and recording conditions. Electrode bridging may constitute a substantial problem for some datasets. Significance: Given the extent of the electrode bridging across datasets, this problem may be more widespread than commonly thought. However, when used as an automatic screening routine, the new algorithm will prevent pitfalls stemming from unrecognized electrode bridges. Ó 2013 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Topographic analyses of scalp EEG measures rely on accurate spatial localization of the surface potentials recorded at each electrode (e.g., Junghöfer et al., 1997) . In most EEG studies, electrode contact with the scalp is established via an electrolyte gel or solution. The incidental spread of this electrolyte can cause lowimpedance electrical bridges between two or more electrodes (Tenke and Kayser, 2001) , as well as introduce marked variability into the effective size of each scalp recording site (Greischar et al., 2004) . These problems may be further exacerbated for some participants by perspiration, particularly in warm environments (Kappenman and Luck, 2010) . Channels can also be bridged via less obvious mechanisms, such as physical damage to wires, plugs, or jumpers. Regardless of their cause, electrical bridges result in spuriously identical, or almost identical, EEG signals at each sensor spanned by a given bridge. Although rarely acknowledged in the
